Heparin enhances the interaction of infective Leishmania donovani promastigotes with mouse peritoneal macrophages. A fluorescence flow cytometric analysis.
Human visceral leishmaniasis results from the infection of macrophages by the protozoan parasite Leishmania donovani. Both forms of the parasite, the extracellular promastigote and the obligate intracellular amastigote, require cell surface molecules to ensure their recognition and uptake by the host cell, the macrophage. We have proposed previously that the heparin-binding protein on the surface of promastigotes is an adhesion molecule. The present report provides experimental evidence to support this hypothesis. Fluorescence flow cytometry using FITC-heparin was employed to study the heparin-binding protein of L. donovani promastigotes and amastigotes. We demonstrate the presence of the heparin-binding protein on the surface of amastigotes and document the heparin specificity of the binding protein for both forms of the parasite. Two-color fluorescence analysis was performed to compare R-PNA reactivity and FITC-heparin binding during the parasite's 7-day growth curve. Using this strategy we show that the expression of heparin binding activity coincides with the differentiation of the noninfective promastigote into the infective metacyclic from of the parasite. Macrophages that were challenged for 30 min with heparin-treated, FITC-labeled parasites became 2.82-fold more fluorescent than their counterparts which were exposed to non-heparin-treated FITC-labeled promastigotes. Finally, using Kolmogorov-Smirnov analysis we show that the adhesion of promastigotes to mouse peritoneal macrophages is significantly enhanced in the presence of 3.3 microM heparin. The experiments described in the present report provide evidence for the hypothesis that L. donovani's heparin-binding protein is a virulence factor that functions as an adhesion molecule in the parasite-macrophage interaction.